Introduction
In the Nordic and Anglo-Saxon countries, alcohol consumption has been a frequent subject of empirical demand analysis (see e.g. Holm & Suoniemi 1992; Leppänen 1999; Strand 1993; Berggren 1997; Jones 1989; Selvanathan 1988; Selvanathan 1991) . Most of the studies consider demand for alcoholic beverages, usually divided into subgroups such as spirits, wine and beer, using time series data for a single country.
An important purpose of the studies has been to search for differences in economic factors, prices and incomes (or total expenditure) to explain differences in consumption of alcoholic beverages. The effects of the prices and incomes (total expenditure) on consumption are measured by elasticities, which show a per cent change in consumption following a per cent change in prices or incomes (total expenditure). Selvanathan (1991) made a comprehensive study by examining a system of demand equations using time series data in nine countries, including Finland, Norway, Sweden and the United Kingdom. Demand equations for spirits, beer and wine were estimated in terms of alcohol consumption in litres per adult. He also examined whether consumer preferences were identical in all countries. Empirically, he tested the hypothesis of a common econometric model for all countries and found that the hypothesis of common preferences was clearly rejected by the data.
This study analyses alcohol consumption in
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14 countries (Austria, Belgium, Denmark, Finland, France, Greece, Ireland, Italy, the Netherlands, Norway, Portugal, Spain, Sweden, and the UK). Except for Norway, these are member states of the European Union. Germany was excluded from the analysis, because of the lack of sufficient data on alcohol consumption. The price and expenditure elasticities are estimated separately for each country. In contrast to Selvanathan (1991) , we have not used a system of demand equations for separate beverage groups, but instead estimate a single demand function for alcoholic beverages. This was done because we could not obtain index data in the detail needed. Our dependent variable is the quantity index of alcoholic beverages which does not include beverages sold in restaurants, cafes and hotels. On the other hand, we have expanded our analysis by estimating a similar equation for alcohol consumption in litres of absolute alcohol per adult. Here we include the drinks sold in the above outlets.
The data which cover several countries offer an interesting opportunity to compare price and expenditure elasticities between the countries and country groups. Some countries are wine producers, such as Austria, France, Greece, Italy, Portugal and Spain. In Finland, Norway and Sweden (the monopoly countries) sales of alcoholic beverages have been mainly controlled by state alcohol monopolies. The residual group (the other countries) includes the rest of the data. We tested for similarities in the parameter values within these three groups and produced the restricted estimators which are more efficient than the corresponding results for the individual countries. The statistical hypotheses were tested by Wald tests, and the estimation is based on the SURE method, introduced by Zellner (1962) .
In addition, we provide for a similar analysis for the consumption of absolute alcohol. We explain absolute alcohol consumption in each country by using relative price and total real expenditure variables and country-specific dummy and trend variables that record the variation in consumption levels left unaccounted for by the economic variables. We focus particular attention on the construction of price indices for alcoholic beverages that capture differences in the price levels across the countries. The total real expenditure variables are treated similarly to capture differences in the consumers' purchasing power between the countries. These methods allow us to examine the relative importance of the economic factors, price and total expenditure variables and other, residual factors in explaining the differences in absolute alcohol consumption between the countries.
The paper is organized as follows. Section 2 gives the functional form of the demand function of our study. Section 3 presents the data of the study. Particular attention is focused on the construction of comparable price indices for alcoholic beverages and total expenditure variables that capture differences in their levels across the countries. Section 4 gives the empirical results for the demand of alcoholic beverages. First, we present the estimates for the individual countries and compare the price and expenditure elasticities by graphical methods. Secondly, we will test for similarities within the three groups of countries and give restricted estimates that impose common values on the price and expenditure elasticities. Section 5 gives the model and the results for the consumption of absolute alcohol. We will present statistical tests to determine whether common parameters are justified for the price and expenditure variables. In addition, Section 5 presents simple comparisons to examine the relative importance of the economic factors, the price and real expenditure variables and other (residual) factors in explaining the differences in the absolute alcohol consumption between the countries. Section 6 concludes the report.
Demand function of the study
Econometric analysis of consumer demand is usually based on a system of demand equations. The system-wide approach to consumer behaviour would entail estimating a whole system of equations involving several groups of commodities. Here one would preferably utilize data for different categories of alcoholic beverages, such as spirits, wine and beer (see Jones 1989; Holm & Suoniemi 1992; Selvanathan 1991) . However, in the present case we could not find data in the needed detail and therefore resorted to using a single demand equation for alcoholic beverages.
In the empirical model, quantity is measured by the quantity index of alcoholic beverages divided by the number of adults (15 years of age and over), and the explanatory variables are modified accordingly. The quantity indices are measured by expenditure on alcoholic beverages at constant prices.
In the case of alcohol, consuming habits may change over time. The habit changes can be incorporated into the analysis of consumer behaviour by time trends or via habit formation schemes. In our empirical model these slow movements were described by time trends, linear or quadratic functions in time.
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Consumer behaviour may also be dependent on addiction to a commodity. It has been argued that addiction and habit formation are quite common in consumption. People become addicted not only to alcohol, drugs, or cigarettes but also to work, eating, music, television and many other activities (see Becker & Murphy 1988) . In this paper we focus on physical dependence on alcohol. In our estimated equations, the past consumption of absolute alcohol is allowed to affect current utility and is used as a stock variable to describe the degree of current addiction.
2
Neoclassical theory indicates that relative prices and total expenditure should be included in the model. Consequently for an individual country i the demand equation can be expressed in the form:
where q = quantity index of alcoholic beverages per adult, p = price index for alcoholic beverages, P = price index for total consumption expenditure, M/P = total consumption expenditure at constant price per adult, A = total consumption of absolute alcohol in litres per adult, t = time index and ε = error term. Above Ψ␣ (t) is a trend component, a quadratic function in time, Ψ␣ (t) = ψ 1 t + ψ 2 t 2 , and α (the intercept), γ, β, δ and the ψ's are the estimable parameters.
The above semilogarithmic functional form has some apparent similarities with the individual equations in the Almost Ideal Demand System (Deaton et al. 1980) . It is a flexible presentation of consumer demand in prices and total expenditure. The expenditure (η m ) and (real income) compensated own-price elasticities (η p ) are time dependent and are calculable by (we suppress the country index):
The dependent variable is divided by the value in 1980 and has values equal to one in 1980 in all countries. Therefore, the parameters for the price and total expenditure variables yield directly the values of the elasticities in that year. However, it is not possible to impose parameter restrictions to guarantee the normal conditions of adding-up or symmetry in equations. The model parameters in no way guarantee that the sum of expenditures forecast with the model is equal to the expenditure variable in the model. However, since we use only a single demand equation, the price we pay in loosening the ties with the neoclassical theory may not be too heavy. Also, in this form the results are directly comparable with those for the consumption of absolute alcohol (Section 5).
Data

Expenditure and price of alcoholic beverages
The expenditure and price data on alcoholic beverages and all other commodities are based on the OECD statistics 'National Accounts, Detailed Tables Volume II' for various years. Total expenditure consists of the final consumption of resident households in the domestic market at national currencies. Expenditure on alcoholic beverages does not include beverages purchased in restaurants, cafes and hotels. Unfortunately, we did not have available expenditures on subcategories of alcoholic beverages, such as spirits, wine and beer. The variable also reflects quality changes in consumption. The temporal increase in living standards may lead to the consumption shifting to products with higher relative prices because they are deemed to be better.
The range in the time series varies substantially by country. Belgium, Finland, and the UK have maximum length series covering the years 1960-1996. The time-span is shortest for Ireland (1970 Ireland ( -1996 . The time interval that is common for all countries is 1970-1991. We used a few dummy variables to account for some exceptional values (errors) of the quantity index of alcoholic beverages or breaks in the series. The observations in 1989 from the Belgian data and in 1969 from the Greek data are removed. Level correction is made to the Austrian data after 1994, Finnish data before 1969, French data after 1992 and Spanish data before 1977.
The prices of alcoholic beverages and total consumption are the implicit price indices obtained by taking the ratio of the expenditure series in current and constant prices. The price indices are consistent with the quantity index data. The change in average quality is reflected in our quantity variable, but not in the price variable. This is exactly what we hope for.
Consumption of absolute alcohol
The data for absolute alcohol consumption were obtained from the publication of Brewers' Association of Canada (1997) in 1950-1995. Greece is an exception, and the Greek data was obtained from World Drink Trends (1997) published by Productschap voor Gedistilleerde Dranken. 3 In contrast to the data on quantity indices of alcoholic beverages, the absolute alcohol consumption figures include drinks sold in restaurants, cafes and hotels.
Comparable price and expenditure variables across countries
In analysing alcohol consumption we use price and total consumption variables that account for their level differences across the countries. Eurostat has regularly published price level indicators for alcoholic beverages. These show the relative price levels of OECD countries in index form. The price comparisons exclude beverages purchased in restaurants, cafes and hotels. Similar price level indicators are available for total consumption expenditure (private final consumption) during 1990-1995. Since the data for price level indicators are available for this short period only, we used their mean values in subsequent empirical analysis to make a level correction to the national price indices. This has been done to minimize the effects of an exceptional exchange rate in a given year.
The country-specific price indices for alco-holic beverages and total consumption were combined with the price level indicators to form comparable price variables that capture differences in price levels across the countries. For country i:
where P a and P c are the 1990-1995 means of the price level indicators for alcoholic beverages and total consumption, respectively. Factors p i 91 and P i 91 are the corresponding national current price indices of alcoholic beverages and total consumption for the base year 1991. The year 1991 was selected, since it is the latest year available for all countries.
Similarly, we formed real price indices for alcoholic beverages that reflect the differences in relative prices of alcohol across the countries. The real price which measures the price of alcoholic beverages in relation to the price level of all commodities is obtained by dividing (4) by (5): p it / P it .
To compare 'living standards' in terms of consumption levels across the countries we formed a similar variable for total consumption per adult population, those 15 years of age and over. First, total consumption expenditure was converted to common monetary units, in US dollars, for country i
where M it 91 is private final consumption expenditure at current prices per adult and E i is the mean exchange rate during 1990-1995, national currency per US dollar. The constant price valued total expenditure variable in dollars was obtained by dividing the current price variable (6) with the corresponding price index (5). The variable should capture differences in the purchasing power of the consumers across the countries.
Demand for alcoholic beverages
The model (1) is estimated in differenced form separately for each country by the Ordinary Least Squares method (OLS). The estimated parameters are presented in Appendix A with some summary statistics of the model: the estimated standard deviation of the equation error (σ), the square of multiple correlation coefficient, (R 2 ), with the P values for the associated F test, and the Durbin-Watson test statistics indicating first-order autocorrelation in the residuals. 4 The price coefficients, elasticities in 1980, are statistically insignificant on the five per cent level in six countries, that is Austria, Belgium, Greece, Italy, Portugal and Spain. Except for Belgium, these countries are wine producers. France is the only wine-producing country which obtained a significant price coefficient. Almost all coefficients of the expenditure variable are significant on the five per cent level with the exceptions of Greece and the Netherlands. The estimated trend components show that in all countries with significant estimation results, the demand for alcoholic beverages has been declining for noneconomic factors after the mid-1980s, and in most countries throughout the estimation period. Table 1 shows the estimated price and expenditure elasticities. As noted above, the values of the elasticities are time dependent. The figures in Table 1 are the average values for the years 1980 and after. The estimates show the compensated price elasticities.
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The results would indicate that demand for alcoholic beverages is price-elastic in the Netherlands and Norway, with a value of less than minus one. Here the effect of price change on consumption is greater than the price change itself. The value for the Netherlands appears to be an outlier with respect to the rest of the data. The expenditure elasticities are above the value of one in Belgium and Sweden, suggesting that in these countries alcoholic beverages are luxury goods. The expenditure share of a luxury good shows a tendency to rise when total expenditure is increased. Previous empirical work on alcoholic beverages suggests that alcoholic beverages are not luxury goods. Variation in expenditure elasticity values is clearly smaller than the variation in the values of the compensated price elasticities. Figure 1 shows the entire time paths of the price and expenditure elasticities. It is evident that each individual group of countries appears to have a separate, common level at which the price elasticities appear to converge. The expenditure elasticities may seem to converge at two distinct levels. The monopoly and wine-producing countries converge at a value close to one, and the other countries seem to converge at a somewhat lower value. France, Greece, Belgium and the Netherlands show somewhat deviant development within their respective groups.
Comparison of elasticities
The visual examination of the data suggests two statistical hypotheses. First, that price elasticities are equal within the three groups considered (monopoly countries, wine-producers and other countries). Secondly, the time paths of expenditure elasticities indicate that they may have two distinct values within the country groups.
SURE estimation and tests
Here we formulated statistical hypotheses for common parameter restrictions across the countries and tested whether these restrictions would hold. Furthermore, we re-estimated the model under the restrictions by using a simple extension of the method of 'the Seemingly Unrelated Regressions' (SURE) by Zellner (1962) in which the number of observations differs between the equations. The method utilizes the correlation in equation errors across the countries, and the estimators are more efficient and unbiased under the cross-equation restrictions. The Wald test statistic was used to test for the hypothesis on model parameters. It has a χ 2 (r) distribution, where r is a number of linearly independent restrictions (for details, see Leppänen et al. 2000) .
Tests for the parameters of the model correspond to the values of corresponding elasticities in 1980 by the construction of our dependent variable. The following sequence of nested hypotheses are examined:
HM
The expenditure parameters are equal for all countries. HMPG First, the expenditure parameters are equal for all countries. Secondly, the price parameters are equal within country groups, with the Netherlands treated as a special case. HMPA First, the expenditure parameters are equal for all countries. Secondly, the price parameters are equal within country groups, with the Netherlands treated as a special case. Third, the parameters for absolute alcohol consumption are equal within country groups. HMP Both price and expenditure parameters are equal for all countries. In addition, the parameters for absolute alcohol consumption are equal within country groups.
To guard against possible overrejection of the hypotheses, the test statistics were calculated under two alternative assumptions, first by assuming no autocorrelation in the equation errors and second with an autoregressive process of order one, AR(1), in the errors. In the last case the standard deviations of the model parameter are generally estimated to be too low by OLS. To be on the safe side, Table 2 gives the tests statistics calculated under the assumption of an AR(1) process for errors.
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The hypotheses form a nested sequence, HMP ʚ HMPA ʚ HMPG ʚ HM. All hypotheses in the nested sequence, HMPA ʚ HMPG ʚ HM are accepted by the data (Table 2). The results reveal that the hypothesis HMP of common price and expenditure parameters and equal parameters within country groups for absolute alcohol is clearly rejected. Therefore, any additional restrictions other than those in the last nested sequence are rejected by the data. We concluded that there was a single common parameter equal to the elasticity in 1980 for total expenditure, and the price parameters were equal within the three country groups, with the exception of the Netherlands. The Netherlands obtained an exceptional estimate. However, further analysis revealed that the value was not robust if we allowed autocorrelation in the equation error. In addition, the parameters for absolute alcohol consumption were equal within country groups. In fact, further analysis revealed that the common value was both positive and significant only in the monopoly countries group. The past consumption of absolute alcohol did not perform as we expected in capturing the degree of addiction. Table 3 shows the new restricted SURE estimates of the elasticities in 1980, obtained under the accepted hypothesis HMPA.
The demand for alcoholic beverages appears to be more easily controllable by excise taxes in the monopoly countries than elsewhere. In the monopoly countries the prices of alcoholic beverages are set at a relatively high level by taxes, which are the cornerstone of alcohol policy. 7 In addition, the estimated value of the price elasticity that lies significantly above minus one indicates that the taxes have not been set at their tax revenue-maximizing level in the monopoly countries.
However, in the monopoly countries spirits may constitute a higher share of alcohol consumption. If their price elasticity is higher than those of beer and wine, their high share could show up in higher price elasticities for all alcoholic beverages.
8 Whether this holds true is an open question. In several previous studies the question has been left unanswered because it has been frequently assumed that the demand for alcoholic beverages is weakly separable from all other goods. In the separable case, relative expenditure shares of the beverage groups do not affect the overall price elasticity of alcoholic beverages.
Demand appears to be least sensitive to prices in the wine-producing countries. The results appears to support our choice for the functional form of the demand function where elasticities are inversely dependent on the level of demand (3).
Consumption of absolute alcohol
Empirical model
Below we shall analyse the consumption of absolute alcohol and examine whether there are interesting similarities within the three groups of countries. 9 We explain absolute alcohol consumption in each country by using relative price and total real expenditure variables and country-specific level-shift constants, capturing cultural differences in consumption levels. As above, the country-specific trend components, linear or quadratic functions in time, were used to describe slow movements in consumption habits. In our analysis we use such price and total expenditure variables that are comparable between the countries and capture differences in their values (Section 3).
Our model is similar to the one used in modelling the demand for alcoholic beverages, for country i
Above, A is the yearly alcohol consumption in litres of absolute alcohol per adult, p/P and M/P are the pooled relative real price and expenditure variables that capture cross-border differences (see Section 3). The dummy variables D i capture the mean levels in individual countries taking a value of one, if the country is i, and zero if otherwise. 10 The country-specific trend components Ψ i * (t)␣ are quadratic functions in time, t, Ψ*␣ (t) = ψ 1 t + ψ 2 t 2 , with the variable t having the value zero in 1980. In this way the effects due to the trends do not become confused with the level effects. In the present case the coefficients α i * of the level shift constants D i directly show the differences in consumption of absolute alcohol in 1980 not accounted for by the variation in price and expenditure variables.
SURE estimation and tests
We have formulated statistical hypotheses for common parameters for the price and expenditure variables and shall test whether these restrictions hold. Furthermore, we will re-estimate the model under the restrictions using the SURE method by Zellner (1962) (see Section 4).
We considered a nested sequence of hypotheses, HMPG ʚ HMG ʚ H.
H
The hypothesis, with free price and expenditure parameters. HMG The parameters of the expenditure variable are equal within the three groups of countries (monopoly countries, wine producers and others). HMPG The price and expenditure parameters are equal within the three groups of countries. Table 4 shows the estimated elasticities if no common parameter restrictions are imposed across the countries (H).
The time-varying values of the elasticities are calculated in 1980, and the standard deviations of the estimators are calculated using the SURE method. The statistical precision of the estimators varies across the countries, and some unnatural values show the fragility of estimates if no common restrictions are imposed on the data. Table 5 gives the results of the Wald tests.
In all cases the test statistics are highly significant, and we reject the hypothesis of common parameters for both price and expenditure parameters within country groups. But above, we could accept the hypothesis HMG in analysing the quantity index of alcoholic beverages.
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If the restrictions hold, the SURE method gives more efficient estimators. For comparison, Table 6 reports the estimated elasticities in 1980, after imposing the restrictions in HMPG.
However, in finite samples the Wald tests are more powerful than the corresponding likelihood ratio tests and may over-reject in finite samples. On the other hand, the current test is made conditional on the observed cross-country covariance structure which may produce some noise in finite samples. The test indicates that the restrictions on the parameters of the expenditure variable may not be in accordance with the data. However, they appear to present a less severe restriction than the corresponding restriction with respect to the price coefficients (Table 5 ). In summary, the analysis of absolute alcohol consumption revealed less clear similarities in the values of the elasticities between the countries than the corresponding analysis of quantity index data.
Role of economic factors
The role of economic factors in explaining the consumption of absolute alcohol can be examined by a simple Variance Decomposition Table (Table 7) . The upper part corresponds to the model H in Section 5.1.
The dummy variables (country constants) which account for the country means explain over 80 per cent of the variation in the data and are the most important factors in the model. Introducing country-specific price and expenditure variables adds about 11 per cent to the explanation. The remaining 4.5 per cent is accounted for by the trend components.
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In contrast, introducing the price and expenditure variable with common coefficients explains slightly over half of total variation, in itself no mean achievement using only two parameters but falling short of that obtained by using dummy variables for the countries.
Next we discuss the relative role of economic factors, prices and total expenditure in explaining absolute alcohol consumption by two simple comparisons. Here we use the specification HMP in which the price and expenditure parameters are common to all countries. 13 First, we examine the countryspecific level constants in more detail. Recall that our trend variables have values of zero by construction in 1980. Therefore, the values of the level constants account for those differences in consumption levels that are left over after eliminating the estimated effects due to prices and total expenditure. Table 8 shows the actual consumption of absolute alcohol in 1980 and the fitted values that were decomposed with respect to whether they originate from the economic variables or from the country constants. We chose Denmark as a reference point since both the price and expenditure variables acquire values near the median in the sample.
The bottom row shows how large a part of the total variation is accounted for by the different factors. Country-specific constants account for most variation across the countries. Residual variation, left unexplained in 1980, is relatively unimportant. In France, Portugal and Norway the constants are particularly pronounced.
Secondly, we calculate simulated levels of absolute alcohol consumption assuming counterfactual values for the economic variables using the specification HMP. Here we simulate consumption levels in 1991, the base year for comparable price and expenditure variables. First, we simulate consumption when the relative price of alcohol is set at the second highest value in our sample in 1991. Similarly, we examine the simulations when the relative price of alcohol is the second lowest in the sample. Furthermore, we treat real expenditure variables similarly. Table 9 gives the simulated consumption levels. Our reference countries are marked by an asterisk. For example, if the relative prices are raised to the second highest level, that of Norway, the simulated value for Norway remains unchanged. Values for all other countries decrease, except in Finland which has the highest prices.
Alcohol consumption remains highest in Table 7 . Variance Decomposition Table   Table 8 . Consumption of absolute alcohol in 1980, differences from Denmark France whether we lower or raise the relative price of alcoholic beverages. The variation in consumption levels appears to decrease when prices are set to the same values, but to increase slightly when real expenditures are equalized. It would appear that the harmonization of absolute alcohol consumption is more easily achieved by equal prices rather than equal real expenditure levels. In summary, we found that country-specific level constants appeared to account for the major part of the variation in alcohol consumption. The economic variables, the relative prices of alcohol and real expenditure, played a subsidiary yet important role in explaining the differences between the countries.
Conclusion
In analysing alcohol consumption in 14 European countries we first estimated demand functions for all alcoholic beverages. The dependent variable is the quantity index of alcoholic beverages which is divided by the adult population. The main explanatory variables are the price index of alcoholic beverages and total expenditure. We had to allow for some change in consuming habits over time. These slow movements were described by time trends, linear or quadratic functions in time. The past consumption of absolute alcohol has been allowed to affect current utility and was used as a stock variable to capture the degree of current addiction.
We used graphical methods and formal statististical tests to compare price and expenditure elasticities between the countries. The countries have some common characteristics that may suggest similarities in the consumption of alcohol, encompassing the wine-producers (Austria, France, Greece, Italy, Portugal and Spain), the monopoly countries (Finland, Norway and Sweden), and the residual group, the other countries. We tested for similarities in the parameter values in these three groups and produced the corresponding restricted estimators which are more efficient than the results for individual countries using the SURE method.
The tests indicated that there is a single common parameter for total expenditure, and the price parameters are equal within the three country groups with the exception of the Netherlands. However, more detailed analysis revealed that the results for the Netherlands are not robust. The pattern in the elasticities is in accordance with the functional specification that has been utilized in our model.
The common value of expenditure elasticity in 1980 suggests that alcoholic beverages are normal goods, not luxuries. The price elasticities indicate that demand for alcoholic beverages is more easily controllable by excise taxes in the monopoly countries than elsewhere. Although in the monopoly countries the prices of alcoholic beverages are set at a relatively high level by taxes, the estimated value of the price elasticity indicates that taxes have not been set at their tax revenue-maximizing level even in these countries. Demand appears to be least sensitive to prices in the wine-producing countries. It may be that the structure of the demand for alcoholic beverages affects the value of their composite price elasticity. However, in this study the question had to be left open because of inadequate data.
We provided for a similar analysis for the consumption of absolute alcohol and examined it for similarities within the above three groups of countries. Here we explained absolute alcohol consumption with a model by using relative price and total real expenditure variables and country-specific constants capturing residual, possibly cultural, differences in consumption levels. Additional countryspecific trend variables were also employed.
We paid particular attention to the construction of comparable price indices for alcoholic beverages that capture differences in the price levels across the countries. The total real expenditure variable which is used in the model was treated similarly to capture the differences in the consumers' purchasing power between the countries.
By examining the values within the three groups (monopoly countries, wine producers and other countries), it became evident that the similarities in values of the elasticities were not as clear as in analysing quantity index data and were also rejected by the Wald test. However, the general pattern was repeated here, too. The price elasticities of absolute alcohol consumption have smaller absolute values in the wine-producing countries than in the monopoly countries. The expenditure elasticities are quite close to each other in most of the countries.
A reason for the missing pattern in price elasticities may be that the absolute alcohol consumption was explained by a price index that does not include beverages sold in restaurants, hotels and cafes. In contrast to the quantity index data on alcoholic beverages, the consumption of absolute alcohol includes beverages sold in restaurants, cafes and hotels. In addition, one may ask what is the proper price variable. Tastes for one characteristic of alcoholic beverages only, albeit an important one (absolute alcohol content) may not be adequately captured by a model that uses a conventional price variable. A minimum price to obtain a unit of absolute alcohol would have been more appropriate, but was unavailable to us.
Finally, we presented some simple comparisons to examine the relative importance of the economic factors, the price and real expenditure variables and other (residual) factors in explaining the differences in absolute alcohol consumption between the countries. An Analysis of Variance Table showed that the dummy variables that account for the country means explain over 80 per cent of the variation in the data. Introducing country-specific price and expenditure variables adds about 11 per cent to the explanation. The remaining four per cent is accounted for by the trend components. Therefore, the country dummies are quite important in explaining the data. In contrast, introducing only the price and expenditure variables with common coefficients explains slightly over half the total variation. In itself no mean achievement using only two parameters, but falling short of that obtained by using dummy variables for the countries.
Secondly, we calculated simulated levels of absolute alcohol consumption assuming counterfactual values for the economic variables. The variation in consumption levels decreased when prices were set at an equal level, but appeared to increase slightly when real expenditures were equalized. It would appear that the harmonization of absolute alcohol consumption would be more easily achieved by equal prices rather than by equal real expenditure levels across the countries.
We discovered that the country-specific level constants appeared to account for the major part of the variation in the alcohol consumption levels. The economic variables, the relative prices of alcohol and real expenditure, played a subsidiary yet important role in explaining the differences between the countries. However, it may not be an easy task to find objective characteristics and measurable variables that lie behind these level factors and to interpret their effects in terms of, say, cultural factors.
Summary Kalervo Leppänen & Risto Sullström & Ilpo Suoniemi: Effects of economic factors on alcohol consumption in 14 European countries
This paper analyses time series data on alcohol consumption in 14 European countries. Flexible models of alcohol consumption using quantity index data and absolute alcohol in litres per adult have been specified to find similarities in consumer preferences. The SURE method and Wald test were used to estimate and test for common parameters across the countries and to obtain the corresponding restricted estimates. We also constructed comparable price indices for alcoholic beverages and total expenditure variables in order to capture differences between the countries in price levels and the consumers' purchasing power.
The hypothesis of common preferences was clearly rejected by the data. Total expenditure affects the demand for alcohol equally across the countries and the price parameters are equal within the three groups, i.e. the monopoly countries, wine producers and other countries with the exception of the Netherlands. The common estimate of the expenditure parameter suggests that alcoholic beverages are considered to be normal goods rather than luxuries. The demand for alcoholic beverages is more easily controllable by excise taxes in the monopoly countries than elsewhere. In the wine-producing countries demand is relatively price inelastic. The value of the price elasticity indicates that taxes have not been set at their revenue-maximizing levels in the monopoly countries.
Analysis of absolute alcohol consumption revealed that the country-specific level constants were the major factor in explaining the difference among the countries. Economic variables, the price of alcohol and total expenditure played a subsidiary yet important role.
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